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7 . A polymerization initiator for cationically polymerizable organic 
substance, characterizing that said'polymerization initiator comprises 
a crystalline iori-association substance a general formula (I): 

[{C 5 (R 1 ) n } 2m M m ]\[{B(R 2 ) 4 }"]i 
wherein M is a transition metal of center nucleus; C 5 is cyclopentadienyl 
group; R 1 is electron donative or electron attractive substituent bonded 
to a carbon atom of cyclo^p^adienyl group , or an organic group bridging 
two neighboring carbon at&ns; n is a number within range of 0 to 3; m 
is either 1 or 2; _1 is eitheAl or 2; R 2 is a ligand coordinated to boron 
atom (B), and the four R 2 (s)\are the same to each other. 

8. The polymerization initiator claimed in the claim 7 , wherein said 
cationically polymerizable organic substance is a compound or mixture 
of at least two compounds selected from among methylol compounds, 
ethylenic compounds, polyacetal compounds, organosiloxane compounds, 
polyamid^/compounds and heterocyclic\compounds . 

9. The polymerization initiator claihied in the claim 8, wherein said 
cationically polymerizable organic substance is selected from among 
organosiloxane compounds, epoxy compounds\and mixtures thereof. 

}fo. (deletion) ^ 



11. (addition) The polymerization initiator claimed ^iS the claim 
7, wherein said transition metal of center nucleus (M) of said general 
formula (I) is^selected from a group consisting of Ti, Zr, Fe, Ru, Os, 
Hf , V, Cr, Mo arid W. 
12. 

7, wherein said electron donative or electron attractive substituent 
of said general f ormulk ( I ) is , identical to or different from each other, 
selected from a group consisting of alkyl group, cycloalkyl group, alkoxy 
group, aryl group, dialky\ group, silyl group, acyl group, cycloalkenyl 



( addition )\ThejLK)Olymerization initiator claimed in the claim 
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group, amino group, c ar boxy 1 group , organoboranyl group , phosphino group, 
aldehyde group, hydroxy 1 group and vinyl group; and said organic group 
bridaing two neighboring carbon atoms is alkylene group - 

13\ (addition) The polymerization initiator claimed in the claim 
7, wherein the metallocene derivative cation having mono -nucleus 
structure or di -nucleus structure which constitutes the crystalline 
ion-association substance having the general formula (I) is selected 
from a group consisting of acetyl ferrocenium, tert.-amyl ferrocenium, 
benzoyl ferrocenium, n-butyl ferrocenium, cyclohexenyl ferrocenium, 
cyclopentenvl ferrocenium, 1,1* -diacetyl ferrocenium, 1,1' -di-n-butyl 
ferrocenium, \N,N-dimethylaminomethyl ferrocenium, 1,1 ' -dimethyl 
ferrocenium, ethyl ferrocenium, ( dihydroxyboranyl ) ferrocenium. 



ferrocenium, 1, l\bis(diphenylphosphino) ferrocenium, ferrocenium. 



53 1- hydroxy ethyl ferrocenium, hydroxymethyl ferrocenium, vinyl 

o 

tp t -butyl f erroceniuin, dibutyl ferrocenium, bis ( cyclopentadienyl ) 

if chromium cation, bi« (cyclopentadienyl ) molybdenum chloride cation. 



bis (cyclopentadienyl^ osfnium cation, bis( t -butylcyclopentadienyl) 
titanium chloride catkon, bis (cyclopentadienyl) dicarbonyl titanium 
cation, bis(cyclopentaaienyl) titanium chloride cation, 
bis (cyclopentadienyl ) tuhgsten chloride cation. 
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y, bis(i-propylcyclopentadieftyl) tungsten chloride cation, vanadocenium, 

bis (n-butylcyclopentadienylO zirconium chloride cation, 
bis (t-butylcyclopentadienyl)\ zirconium chloride cation, 
bis (cyclopentadienyl) zirconium chloride cation, 
bis(ethylcyclopentadienyl) zircbnium chloride cation, 
bis(methylcyclopentadienyl) zircqnium chloride cation, bis(indenyl) 
dimethyl zirconium cation, bis( t-outylcyclopentadienyl) hafnium 
chloride cation/ bis(ethylcyclopentadienyl) hafnium chloride cation, 
bis(iso-propylcyclopentadienyl) hafnxVim chloride cation and 
dif errocenium derivative cation. 

14. (addition) The polymerization initiator claimed in the claim 
7, wherein said ligand (R 2 ) of the said fdrmula (I) is selected from 
a group consisting of aryl group , halogenated aryl group , halogen halof orm 
aryl group, cyclocalkynyl group, halogenatedy cycloalykl group, 
halogenated cycloalkynyl group, eye lo alky 1 oxy Vroup , cycloalkenyloxy 



# • 

3 



group, alkadienyl group, alkatrienyl group, alkynyl group, halogenated 

\ - /' 

alkenyl group, halogenated alkadienyl group, halogenated alkatrienyl 

\ " /' 

group, halogenated alkynyl group and heterocyclic group . 

15. (addition) The polymerization initiator claimed in the claim 

7, wherein saiid tetranentate borate complex anion which constitutes the 

crystalline ioii-association substance having the general formula (I) 

is selected from\a group consisting of tetrakis( 4-f luorophenyl) borate 

anion, tetrakis (\-fluorobiphenyl) borate anion, 

tetrakis [3,5 -bis ( isrif luoromethyl ) phenyl ] borate anion , 

tetrakis( 3, 5 -dif luorophenyl) borate anion, 

tetrakis [ 4 - ( t rif luorVme thyl ) phenyl ] borate anion , 

tetrakis(2,3,5,6-tetrafluorophenyl) borate anion, 

tetrakis ( 1 , 2 , 3 , 4 , 5-penMf luorophenyl) borate anion, 

tetrakis (3,4,5- trif luorotohenyl ) borate anion , 

tetrakis ( 3 -f luoropropane )\borfete anion, 

tetrakis [3,5 -bis (1,1,1,3,3 \3Khexaf luoro - 2 -methoxy - 2 -propyl ) phenyl ] 

borate anion, tetrakis (2,4, a- tr if luorophenyl ) borate anion, 

tetrakis ( nonaf luorobutyl ) borate anion , tetrakis ( perf luorohexyl ) 

borate anion, tetrakis ( perf luotopentyl) borate anion, 

tetrakis ( perf luorooctyl ) borate\ anion , tetrakis 

( perf luoro - 3 -methylbutyl ) borate\ anion , 

tetrakis ( perf luoro -5 -methylbutyl>J borate anion, 

tetrakis ( heptaf luoropropyl ) borate\ anion , 

tetrakis (3,5- dichlorophenyl ) borateX anion , tetrakis ( 4 - chlorophenyl ) 
borate anion, tetrakis (benzyl chloriqe) borate anion, 
tetrakis ( chlorobenzyl ) borate anion , 
tetrakis [ 2- (perf luorobutyl) ethyl] borate anion, 
tetrakis [ 2- (perf luorohexyl ) ethyl] borate anion, 
tetrakis [ 2 - ( perf luorooctyl ) ethyl ] borate \anion , 
tetrakis [2- (perf luoro -7 -methyloctyl) ethyl ]\ borate anion, 
tetrakis [2- (perf luoro- 5 -methylhexyl) ethyl] Wate anion, 
tetrakis (2, 2, 3, 3- tetraf luoropropyl) borate akion, 
tetrakis ( 1H, 1H, 5H-octaf luoropentyl ) borate ana 
tetrakis ( lH-perf luorohexyl) borate anion, tetrakis ( 1 , 1-dif luoroethyl ) 
borate anion, tetrakis [ 3, 5 -bis (tr if luoromethyl) benzyl] borate anion. 
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tetrakis [ 4- ( trif luoromefctiyl) benzyl] borate anion, 

tetrakis ( 3 , 5 , -dif luorobenzVl) borate anion, tetrakis ( 4 -f luorobenzyl) 
borate anion, tetrakis ( 4 -etlxqxyphenyl) borate anion/ 
tetrakis ( 4 -methoxyphenyl) borate anion, tetrakis (4^5 -dimethoxyphenyl) 
borate anion, . tetrakis ( 4 -butylplien^t ) borate anion, 

tetrakis (t-butylphenyl) borate aniWi, tetrakis (phenyl) borate anion, 
tetrakis ( biphenyl ) borate anion, tetrakis (terphenyl) borate anion, 
tetrakis (mesityl) borate anion, tetrakis (pentamethylphenyl) borate 
anion, tetrakis (3,5 - dime thy lpheny 1 ) borate anion, 
tetrakis (cyclopropyl) borate anion, tetrak±e (cyclobutyl) borate anion, 
tetrakis (cyclohexyl) borate anion, tetrakis (cVclopentyl ) borate anion, 
tetrakis (cyclooctyl) borate anion and tetrakis^ phenoxybutyl) borate 
anion . 
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